Introduction
Within a local labor market, the gains generated by the positive labor demand shock induced by an energy boom may potentially be distributed either uniformly or unevenly across the earnings distribution. In the simple case where all individuals proportionately benefit from the gains of an energy boom, overall inequality is expected to remain unchanged while poverty is expected to decline. If, however, these benefits only accrue to individuals at either the top or the bottom of the distribution, overall inequality would either rise or fall respectively, with poverty only being reduced if the bottom benefits. While there is a general consensus in the literature that energy-driven labor demand shocks have significant wage and employment effects, the distributional impacts remain unclear due to differences in identification approaches and in the data sets used across developed and developing countries with differing time horizons.
In the earlier literature, several cross-national studies concluded that income inequality was positively correlated with a country's dependence upon its natural resources (Bourguignon and Morrison, 1990; Leamer et al., 1999; Gylfason and Zoega, 2003; Breisinger and Thurlow, 2008; Buccellato and Alessandrini, 2009 ). However, the recent cross-national study of Goderis and Malone (2011) offers a theoretical framework where a resource boom immediately reduces inequality in the short-run, but then returns it to its original steady state over time. According to their evidence across developing countries, only a third of the inequality reduction due to the initial shock remained after five years. Much of the present literature has instead focused on the variation in inequality and resource abundance within countries.
The papers studying developing countries provide mixed evidence regarding the impact of an energy boom on inequality, while they agree that poverty tends to be reduced. Using a general equilibrium model on Bolivia, Lay et al. (2006) found that the offsetting effects of an energy boom leave inequality unchanged but reduce poverty. For Mexico, López-Feldman et al. (2007) documented that increased resource income somewhat lowers inequality and poverty, but resource income inequality is itself relatively high. For Russia, Buccellato and Mickiewicz (2009) showed that oil and gas abundance led to inequality at the local level. Caselli and Michaels (2009) found that oil may have reduced poverty in Brazil, but the results were not robust. Loayza et al. (2013) found that consumption inequality increased due to a boom within all districts of a Peruvian mining province. Also in Peru, Aragon and Rud (2013) found a significant poverty reduction due to gold mining, while Loayza et al. (2013) found a reduction in poverty within each district associated with commodity mining. Most recently, Howie and Atakhanova (2014) showed that a resource boom in Kazakhstan lowered inequality.
The studies on developed countries, mostly the United States, generally agree that an energy boom reduces poverty, but not much evidence exists regarding inequality. Black et al. (2005) used local labor markets within four mid-western coal states and found that the boom in the 1970s was associated with a decrease in poverty, but the subsequent bust undid much of that reduction. On the other hand, Weber (2012) examined the recent shale gas boom in three Western states and found no statistically significant effect in the poverty rate, although the coefficients were estimated to be negative. Deaton and Niman (2012) show that a relative increase in the mining sector in Appalachia had an immediate effect that reduces poverty, while a lag effect then increases it. Partridge et al. (2012) also examined Appalachia and showed that the historic positive relationship between coal mining and poverty has recently changed to a negative effect, resulting in less poverty. Michaels (2010) found that the development of oil was not significantly associated with increased local income inequality in the southern states during a fifty year period. And, Bhattacharyya and Williamson (2013) examined the impact of a resource price shock in Australia to find that it increased inequality over the long run.
The current paper investigates the relationship between inequality, poverty, and energy booms for the developed country of Canada, specifically focusing on the western region containing the majority of its energy resources. In recent decades coinciding with an energy boom, the inequality and poverty trends across provinces of Western Canada seemingly correspond to the movements in its energy prices. Through the use of a local labor market approach exploiting variation in energy extraction intensity, this study asks and answers several questions regarding the 3 distributional impacts of an energy boom: Does an energy boom result in more or less inequality? Does an energy boom help to alleviate poverty? Where are the gains from an energy boom concentrated along the distribution? How does an energy boom impact inequality within different sectors? And, where are the gains from an energy boom concentrated along the distribution within sectors? This research contributes to the literature as a study that offers a complete investigation of the local distributional effects of an energy boom for a developed country and complements the general literature regarding whether or not an energy boom significantly alters inequality or poverty.
The evidence shows that the recent energy boom in Western Canada led to a modest increase in the inequality of income and earnings when using measures sensitive to changes in the middle and top of the distribution. When further disaggregated by sector, the increase in inequality was even larger in the directly-impacted energy extraction industry and there were smaller inequality increases in the indirectly-impacted local industries of construction and retail trade. This boom was also attributed to a significant reduction in low income poverty. At the same time, income inequality was seemingly reduced due to the boom using a measure sensitive to changes in the bottom of the distribution, there was a slight decline in inequality for the local industry of all services, and all measures of relative poverty modestly increased. Despite this somewhat mixed evidence, all individuals across the distribution benefited from the gains of the energy boom albeit unevenly, with significant earnings growth across all segments but relative magnitudes differing between segments, which is consistent with these results.
Latest Boom and Recent Trends in Western Canada
Energy prices increased rapidly in Canada over the 1990s and 2000s. The annual real price trends of the two most important energy resources produced in Western Canada, crude oil and natural gas, are displayed from 1990 to 2010 in Figure 1 . Over the early to mid-1990s, the price movements of these products were relatively flat, with repeated but relatively small fluctuations in natural gas and a small increase followed by a moderate decrease in crude oil. From the mid-1990s to early 2000s, both products experienced steep price increases in tandem, until the relatively small declines for oil in 2001 and for natural gas in 2002. Over the 2000s, the price for crude oil continued along its upward path until 2008, while the natural gas price had small but repeated fluctuations. Both real energy prices then experienced declines from 2008 to 2009, attributable to the Great Recession. Notes: Author's calculations based on 1990 to 2010 public-use data from the Canadian Association of Petroleum Producers. The log real prices of crude oil and natural gas are based on the average wellhead/plant gate prices in dollars per cubic meter and per thousand cubic meters, respectively.
Over these same two decades that energy prices were rising, inequality in Canada also steadily rose (Fortin et al., 2012; Osberg, 2008) , while poverty rates initially rose and then repeatedly fell (Murphy et al., 2012; Osberg, 2000) , begging the question of whether the energy boom was at least partly responsible. Western Canada offers an interesting economic environment to examine the distributional issues stemming from this energy boom, as this is the region that is most associated with the extraction of energy resources and the exposure to these cyclical price shocks. The trends in the annual provincial aggregates of inequality and poverty are respectively displayed in Figures 2 and 3 for the four Western provinces of Alberta, British Columbia, Manitoba, and Saskatchewan. These provincial trends seem to mimic the greater trends in inequality and poverty happening across Canada during this time, but with important inter-provincial differences. Inequality in the Western region is shown to exhibit an overall increasing trend over the 1990s and 2000s. While provincial inequality rose and then fell in tandem around 1992, the early 1990s was a time of relatively little dispersion both within and between the four Western provinces. During the late 1990s, however, inequality began to repeatedly rise within these provinces, with larger increases for Alberta and British Columbia than for Manitoba and Saskatchewan. In the early 2000s, Saskatchewan also experienced a rapid increase in inequality. What is most notable about these trends is that Alberta contains the greatest amount of energy resources, followed next by British Columbia and Saskatchewan, with no significant energy resources appearing in Manitoba. The mid-2000s once again lead to tandem increases in inequality for all provinces except British Columbia, while the subsequent years of the Great Recession saw much more dispersion between the provinces, with inequality falling in Manitoba, both Alberta and Saskatchewan leveling off, and British Columbia once again rising. When energy prices and provincial inequality were increasing in Western Canada, provincial poverty rates were on the decline. In the early 1990s, poverty climbed in all four Western provinces, before stabilizing and remaining mostly equal, both within and between the provinces over the mid-1990s. During the late 1990s, dispersion in these poverty rates began to appear, with rapid declines in Alberta and Saskatchewan, a slight decline in Manitoba somewhat later, and poverty in British Columbia remaining constant. During the early 2000s, the poverty rate in Alberta continued its rapid decline, joined by British Columbia a few years later, while Manitoba followed a steady descent, and Saskatchewan stabilized. By the late 2000s, Alberta's poverty rate was markedly lower than the other provinces, which then equated with Saskatchewan's rate towards the end of the period. The highest poverty rates during this time were found in British Columbia and Manitoba. Again, given the relative concentration of energy resources in Alberta, and then in British Columbia and Saskatchewan, and not in Manitoba, the implication is that the trends in energy prices and poverty rates may be correlated.
Identification through Local Labor Markets
The provinces of Canada have previously been used to identify particular changes in poverty and inequality, potentially driven by the substantial differences in their traits. For example, Osberg and Xu (1999) compared the poverty intensity across the Canadian provinces in order to highlight the impact of their differences in social assistance, which then relate to changes in their poverty intensity over time. In a very recent study, Fortin and Lemieux (2014) use provincial variation within Canada in order to better understand their wage movements and how their differing minimum wage policies and the energy boom might play a role. For the potential boom effects, they compare the wage movements of the resource-based provinces of Alberta, Newfoundland, and Saskatchewan to the benchmark province of Ontario. Using this strategy, they conclude that, while the overall wage growth and growth in energy extraction employment were much greater in the resource provinces, this resulted in an overall decrease in inequality attributable to the boom.
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The current study uses identification through local labor markets to investigate the mechanisms of the distributional effects of an energy boom in the region of Western Canada, where the majority of the country's energy resources are located. Rather than focusing on the potential correlation of the provincial trends in energy prices, inequality, and poverty that were presented in the previous section, these trends are instead used as motivation for a more local identification strategy. This approach is much in the spirit of Bartik (1996) , who examined similar questions regarding the distributional effects stemming from overall changes in local labor demand for the United States. Across Western Canada, some local areas contain little to no resources of crude oil, natural gas, or coal reserves, while other areas have large amounts of these energy resources. The local differences in energy extraction intensity due to the location of these resources allow for the identification of the energy boom effect, with energy areas serving as the treatment set receiving the energy price shock and non-energy areas serving as the comparison set and counterfactual for what would have happened to the energy areas had the boom not occurred.
In order to construct the average local measures of inequality and poverty and have proper representation for each of these independent observations, a sufficient number of individuals is required within each local labor market. The current paper relies on data from the Canadian Census of Population, as it contains the most individual variation available among the nationally-representative surveys. In particular, the Research Data Centre (RDC) version of the Census data is used for its detailed variables of geography and industry. The 1996 and 2006 Census waves mark the start and end points of the most recent energy boom from the mid-1990s to the mid-2000s, as shown in Figure 1 , with each Census wave reflecting the labor market responses for the previous year. The local labor markets for this study are defined at the Census division level, based upon the location of an individual's current residence, with a total of eighty-eight Census divisions across the four western provinces.
The labor market outcomes of total income, total earnings, and wages & salaries form the distributions that are used to construct the inequality and poverty measures across Census divisions. Total income includes all money income received during the year, including total wages and salaries, net self-employment income, total money transfers from the government, total investment income, and all other money income. Because this outcome includes transfers from the government, it is expected to reflect a lower level of inequality than if it only contained income from market sources (i.e. work or investment). Total earnings includes total wages and salaries and net self-employment income, with the latter component originating from farms, unincorporated non-farm businesses, and professional practices. Wages & salaries represents total wages and salaries, which excludes deductions for income tax, pen-9 sions, and employment insurance.
2 Both of the earnings outcomes are expected to reflect higher levels of inequality and greater impacts from an energy boom, as they are more narrowly focused on the returns from labor. All outcomes are restricted to real, positive values. Appendix Table A1 .
The treatment and comparison sets of local labor markets used for this study expand upon the work of Marchand (2012) , as they are similarly based on the intensity of the energy extraction sector through the percentage of earnings that industry generates within a Census division. 4 The energy extraction sector is defined as oil and gas extraction, coal mining, and support to oil, gas, and mining, based on the three-digit Standard Industry Classification equivalent of the detailed RDC industry code. 5 The full treatment set is formed of seventeen Census divisions which derive ten percent or more of their total wages & salaries from this energy extraction sector. A top treatment set of seven Census divisions is also formed as a subset of the full treatment, with the prediction that the more intense the energy extraction activity, the larger effect of the boom. 6 The comparison set is constructed of fifty-seven Census divisions that do not exceed five percent of their total wages & salaries in the pre-boom period of 1995, nor exceed ten percent of their total earnings from this sector in the post-boom period of 2005. Fourteen Census divisions are also dropped from the analysis altogether, for either falling between the definitions of the treatment and comparison sets or for being a large city exceeding 500,000 inhabitants.
7
The treatment sets are spread out across the northern half and eastern border of Alberta, the northeast and southeast corners of British Columbia, and the mid-western portion and southeast corner of Saskatchewan, with no significant energy resource deposits in Manitoba, as seen in Figure 4 . The differential changes in the measures of inequality and poverty, before and after the boom and between treatment and comparison areas, are used to identify the distributional impacts of the recent energy boom through the local labor market variation of the following equation:
where ∆ln(Outcome c ) is the change in the natural log of the labor market outcome and T reatment c is a binary indicator for whether the Census division, c, is in either the full treatment set, the top treatment set, or the comparison group. Huber-White standard errors are used for these estimates. Unless otherwise stated, these differential regressions are the assumed specification. Where specified, direct change regressions are also run for the sector-specific analysis of the energy extraction industry, which is done for the full treatment areas only, with two year observations per Census division following the equation:
where ln(Outcome ct ) is simply the natural log of the labor market outcome and
Af ter ct is a binary indicator for whether the area-year, ct, observation is in the post-boom year of 2005 or the pre-boom year of 1995. Clustered standard errors by Census division are used for this specification. The large number of individuals within each local labor market for this study allows for the consistent estimation of the distributional impacts of an energy boom. This examination of inequality and poverty overcomes the criticism of Tarozzi and Deaton (2009) regarding the small sample sizes within localities that tend to plague studies on developing countries. However, given that the identification of this paper relies on cross-sectional data to construct the local labor market averages, migration in and out of these labor markets over time remains an issue that affects its estimation. As a partial defense to this criticism, Marchand (2012) shows that, while local populations were growing within Census divisions during this time period, they did not grow differentially between the treatment and comparison areas. But this issue can only be completely overcome by using longitudinal data, which follows the same individuals over time, and there does not currently exist a longitudinal data set rich enough in its number of individuals to represent the local level used in this study. As discussed by Bartik (1991 Bartik ( , 1996 , migration will reduce the wage and employment effects of a local labor demand shock through potential adjustments in local labor supply. Therefore, any estimates based on cross-sectional data can be considered as a lower bound of the true impacts of an energy boom, as the possibility of migration is expected to lead to an underestimation of the coefficients.
Distributional Evidence of an Energy Boom

Energy Boom Effects in Local Inequality Indices
Does an energy boom result in more or less inequality? In order to investigate this first question regarding the distributional changes attributable to the boom, inequality is summarized using three aggregate local inequality measures, where each measure varies in its sensitivity to changes in a particular part of the distribution. The Gini coefficient within each local market is more sensitive to changes in the middle of the distribution than in either of its tails, as compared with the other measures of inequality. The Theil entropy index is more sensitive to changes in the upper part of the distribution of resources.
8 And, the Atkinson index is more sensitive to changes in the lower end of the distribution, especially as the value of its aversion parameter grows, which this study sets to a value of two.
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The differential approach between the growth in energy and non-energy areas, using both the full and top treatment sets, are applied to each of these local inequality measures, with the results displayed in Table 1 . Moving from left to right in the table, the sensitivity of the inequality measure increases from the bottom to the top of the distribution. Two columns for each inequality measure present the results of the regression estimates of equation (1), in terms of the numerical change in the outcome and the change in the natural logarithm of the outcome, which may be interpreted as a percentage change. The differential regressions of the local inequality measures are then applied separately to all three labor market outcomes of total income, total earnings, and wages & salaries.
An energy boom is associated with a modest and significant increase in the aggregate local inequality of resources, as shown by the 1.7 to 3.1 percent differential Notes: Author's calculations of 1996 and 2006 Canadian Census data. These differential growth regressions follow equation (1) using local area observations of seventy-four and sixty-five for the full and top treatment sets, with Huber-White standard errors in parentheses. Δ and Δ Log denote the numerical change and the change in the natural logarithm. Stars denote the statistical significance (* for 10%, ** for 5%, and *** for 1%).
increase in the local Gini coefficient of total income, total earnings, and wages & salaries using the full treatment. Using the top treatment, however, this result is only significant for total income, with a magnitude increase of 2.9 percent. In accordance with the previous inequality results for the entire nation of Canada (ex. Fortin et al., 2012) , overall inequality is shown to be greater when using total earnings and wages & salaries than when using total income. An equally significant but larger increase in inequality attributable to the boom is shown using the Theil entropy index, with 12.8 to 15.0 percent differential increases using the full treatment and 19.1 to 19.8 percent differential increases using the top treatment. The top treatment effects are all significant and larger in magnitude than the full treatment effects, implying that those areas with more exposure to an energy boom experience larger increases in inequality. But unlike the results for the Gini coefficient, the boom effect remained constant in magnitude across labor market outcomes using the top treatment.
Displaying somewhat contradictory results to those of the Gini and Theil measures is the Atkinson index, with its sensitivity toward the lower end of the distribution. This measure attributes a slight equalizing effect due to the recent energy boom, with a differential reduction in total income inequality of 1.8 percent using the full treatment and 3.5 percent using the top treatment. None of these differential changes in the Atkinson index were statistically significant for the outcomes of total earnings or wages & salaries, however. Thus far in the evidence, there appears to be an equalizing effect in inequality at the lower end of the distribution, especially in terms of total income, implying that the boom does impact and benefit these particular individuals, while at the same time raising inequality in the middle and especially at the top of the distribution.
Energy Boom Effects in Local Poverty Rates
Does an energy boom help to alleviate poverty? The answer to this question begins with the construction of the local aggregate poverty measures. Although there is no official poverty measure for Canada, the low income cut off (LICO) has been continually produced by Statistics Canada since 1968 and is often used by researchers for this purpose. The LICO measure can be thought of as a partly absolute, partly relative measure of poverty, as it is based on the share of income an average family spends on the necessities of food, clothing, and shelter, plus an additional twenty percentage points. This numerical cut off of income is also differentiated by family size and urbanization, as well as adjusted over time by the consumer price index. In addition to the LICO measure, the current study also uses a purely relative poverty measure, 15 which is calculated at half of the median value of the labor market outcome.
Both types of local aggregate poverty measures are based on the headcount of individuals living below the established poverty thresholds, which is then divided by the size of the local population.
11 The effects from the energy boom upon poverty are similarly estimated as in the previous section for the inequality impacts, using the differential change specification in equation (1). Table 2 displays these differential estimates across the various poverty measures. While the LICO definition used here is most similar to being based on the outcome of total income, the half of the median measures are calculated for all of the respective outcomes of total income, total earnings, and wages & salaries.
12 And, each effect of the energy boom on a poverty measure is calculated as both a percentage point change, as well as a log change. The most recent energy boom is associated with a 4.9 percentage point decline in the poverty rate of individuals living below the low income cut off. This drastic reduction of 45.2 percent, an almost halving of the initial poverty rate, is statistically significant at the one percent level. This reduction is even more notable considering that this is the differential reduction between energy and non-energy areas that were both experiencing overall poverty reductions, as partly shown by the provincial poverty aggregates in Figure 3 . It is only somewhat lower than the average local labor market reduction of 5.2 percentage points for the province of Alberta. The percentage point reduction associated with the boom was very similar in magnitude for the top treatment set, although it yielded a slightly larger percentage reduction of 47.6 percent.
The results based on the purely relative poverty measure show that the number of individuals living below half of the median modestly increased due to the boom. Notes: Author's calculations of 1996 and 2006 Canadian Census data. These differential growth regressions follow equation (1) using local area observations of seventy-four and sixty-five for the full and top treatment sets, with Huber-White standard errors in parentheses. Δ and Δ Log denote the numerical change and the change in the natural logarithm. Stars denote the statistical significance (* for 10%, ** for 5%, and *** for 1%).
For total income, this is a 1.2 percentage point increase and a 6.7 percent change using the full treatment set, and a slightly higher 1.5 percentage point increase and a 7.5 percent change using the top treatment. The relative poverty effects calculated for total earnings and wages & salaries show similar estimates, both with a 1.0 percentage point increase in their rates and a 5.8 and 7.0 percent change, respectively. However, the top treatment boom estimates are actually lower in magnitude for both of the earnings outcomes than they are for total income. All of the relative poverty estimates are also statistically significant at the one percent level.
Altogether, this evidence shows that the hybrid measure of absolute and relative poverty decreases substantially, while the purely relative measure moderately increases. This can certainly be the case according to the weakly relative poverty arguments of Ravallion and Chen (2011) . As they point out, a proportional increase across the income or earnings distribution will automatically lower absolute poverty while leaving relative poverty unchanged. In the current study, individuals are being lifted out of poverty according to the LICO, but not necessarily catching up with the individuals at the median in a relative sense. The relative measure also better accounts for local price differences and reflects the increase in inequality that was shown earlier in the paper, rather than just the change in absolute poverty. This mixed evidence for inequality and poverty thus far will be further enlightened by the within decile analysis in the next subsection.
Within Decile Boom Effects Across the Distribution
Where are the gains from an energy boom concentrated along the distribution? In an effort to better explain the local aggregate results for inequality with the local aggregate results for poverty, the distributional effects of an energy boom are now examined within segments of the distribution. In order to do so, a tradeoff must be taken into account between the number of distributional segments and the representativeness of the distribution across individuals within a locality. Deciles were chosen as a way to provide a sufficient number of segments while maintaining their representativeness. The numerical boundaries of these deciles are determined separately for each outcome distribution by local labor market and year.
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Rather than examining the changes in the decile cutoffs themselves using techniques such as quantile regression, the differential change of the summation within each decile is now used to analyze how the distribution of each outcome is affected by the energy boom. Table 3 presents these within decile estimates, differencing the changes in outcomes between the treatment and comparison areas, using equation (1) for each decile of the distribution. The columns contain only the estimates for the log change in each of the deciles of the outcome distribution, from the bottom to the top decile. The general findings from this analysis within distributional segments are presented below and then discussed in the context of the aggregate inequality and poverty findings, respectively.
The first finding if that, regardless of the outcome definition or treatment set, all deciles of the distribution experience significant differential growth, with all estimates being significant at the one percent level. This implies that all individuals gain from the local labor demand shock of the energy boom. Second, the top treatment unambiguously produces a larger differential growth estimate than the full treatment across all deciles and outcomes. Therefore, the intensity of the treatment does lead to a greater impact of the shock. The third finding is that, for any given outcome, the estimates display a U-shape across the deciles. This pattern is far clearer for total income than it is for total earnings or wages & salaries, which do not begin their U-shape until the third or fourth decile. Fourth, while the magnitude of growth in the first decile is largest for total income over total earnings and then wages & salaries, the pattern reverses for the third, fourth, eighth, ninth, and tenth deciles. There is a larger magnitude growth for wages & salaries over total earnings and then total income, for both the full and the top treatment, for these deciles.
This within decile analysis provides more information regarding the previous local aggregates for inequality. In those results, overall inequality slightly decreased or remained unchanged for the bottom-sensitive measure, slightly increased for the middle-sensitive measure, and greatly increased for the top-sensitive measure. This is consistent with the U-shape finding in the magnitudes across deciles. And, the within decile finding regarding the magnitude differences across the labor market outcomes is likely why only total income has an equalizing effect at the bottom and total earnings and why wages & salaries had a greater in-equalizing effect for the more top-sensitive measures.
With regards to the local aggregates of poverty, the first finding is the most important, in that all segments of the distribution experienced the benefits generated 19 Notes: Author's calculations of 1996 and 2006 Canadian Census data. These differential growth regressions follow equation (1) using local area observations of seventy-four and sixty-five for the full and top treatment sets, with Huber-White standard errors in parentheses. Δ Log denotes the change in the natural logarithm. Stars denote the statistical significance (* for 10%, ** for 5%, and *** for 1%).
by the energy boom. Recalling the example from Ravallion and Chen (2011) , if all individuals across the distribution gained from the energy boom, then this helps explain why it also led to a substantial decrease in the absolute-relative poverty hybrid. On the other hand, the purely relative measure modestly increased due to the boom. In this case, it is the third finding that is the most important, as these gains were not all of the same magnitude, displaying a U-shape across most segments of the distribution. Although this implies that the bottom of the distribution is growing more than the middle, it must not be growing by enough for individuals at the bottom to pass the relative threshold of one half of the median outcome.
Boom Effects in Local Industry Sector Inequality
How does an energy boom impact inequality within different sectors? The energy boom is expected to only directly impact the energy extraction industry, as it is the sector where the initial local labor demand shock is concentrated. Therefore, any distributional boom effects should be greatest in this sector. In the presence of industry spillovers, however, other local industries might also indirectly experience a labor demand shock. Given that local goods cannot be traded, industries such as construction, retail trade, and all services can all be used to provide a representation of the other localized impacts of an energy boom taking place outside of energy extraction. 14 Therefore, the indirect distributional effects are likely to be experienced in these particular industries. The local aggregates of the first subsection are once again used to quantify local inequality, but this time within each of these local sectors. The direct and indirect differential changes in inequality over the boom period are now estimated separately for the energy extraction industry and each of the other local sectors. The direct changes in the energy extraction sector are examined using equation (2), before and after the latest boom, but only within the full treatment areas, as the energy extraction industry is not well represented in the comparison areas by definition. The indirect differential growth in the local goods industries of construction, retail trade, and all services are all estimated between the treatment and comparison areas, before and after the latest boom, using the specification from equation (1). The outcome variable is now limited to wages & salaries only, as it best reflects the local labor market impacts of an energy boom, as well as exhibited the largest distributional effects in the previous subsection. Similar to the first table, Table 4 presents the estimates for each of the inequality measures as both a numerical change and as a change in the log. Now, however, rather than using the rows to represent the different labor market outcomes, the rows represent the different local sectors, with energy extraction followed by each of the other local industries. (1) using local area observations of seventy-four, with Huber-White standard errors in parentheses. The direct change regressions follow equation (2) using local treatment area-year observations of thirty-four, with standard errors clustered by locality. Δ and Δ Log denote the numerical change and the change in the natural logarithm. Stars denote the statistical significance (* for 10%, ** for 5%, and *** for 1%).
The direct changes in the inequality indices for energy extraction, in only the local treatment areas, display large and significant increases over the boom. This is true for both the Gini coefficient, with a significant change of 18.8 percent, and the Theil entropy index, with a significant and very large change of 43.3 percent, more than twice the size of the change in the Gini coefficient. The estimates for the Atkinson index are not statistically significant, meaning that inequality is not being substantially altered among individuals at the lower end of the distribution.
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The magnitudes of these inequality increases are much greater than that of the local aggregate differential increases found in subsection 4.1, supporting the view that an energy boom is associated with more inequality in this directly impacted sector than in the overall local population. The indirect differential changes in the inequality indices, between treatment and comparison areas, are quite different across the other local industries. The construction and retail trade industries exhibit growth in inequality in their Gini coefficients and Theil entropy indices, with no significant changes in their Atkinson indices, similar to the energy extraction industry. For the construction industry, the increase in inequality is a 6.2 differential percentage change in the Gini coefficient and a 24.8 differential percentage in the Theil index. For the retail trade industry, the recent boom lead to a similar increase in inequality, albeit at lesser magnitudes than for construction, with inequality differentially growing by 4.3 percent in the Gini and by 16.7 percent in the Theil.
Most interestingly, whereas the boom led to an increase in inequality for the local industries of construction and retail trade, it appears to have reduced inequality in all services, with a Gini coefficient decrease of 2.0 percent and an Atkinson index decrease of 4.4 percent. Inequality changes with respect to the Theil index were insignificant, although still negative. Given that Marchand (2012) found that the greatest spillovers of employment creation from energy extraction to other local sectors during a boom were found in services, this may potentially explain why the energy boom is associated with lower inequality in this particular sector.
Within Decile Boom Effects by Sector
Where are the gains from an energy boom concentrated along the distribution within sectors? Inequality was found to have significantly risen in the energy extraction industry due to the boom with respect to the Gini coefficient and the Theil index, while no significant changes were found with respect to the Atkinson index. This is consistent with an increase in inequality for the middle and top portions of the distribution of wage & salaries, rather than in the lower end of the distribution. This same pattern was also found for the construction and retail trade industries, albeit at much lesser magnitudes. All services, on the other hand, experienced a reduction in inequality due to the boom with respect to the Atkinson index and Gini coefficient, with no significant change in the top-sensitive Theil index. In order to provide more insight into the distributional movements producing these boom effects in inequality, the growth in the summation of wages & salaries is once again calculated within deciles of the distribution, but now it is done by sector as well.
Similar to the transition from the local inequality and poverty aggregates in subsections 4.1 and 4.2 to the within decile analysis of subsection 4.3, the current subsection offers more detail about what is happening within segments of the distribution by sector, in order to explain the changes in the local inequality aggregates across industries in the previous subsection 4.4. The differential changes in these within decile summations, between treatment and comparison areas, are estimated for the indirectly impacted industries of construction, retail trade, and all services using equation (1). The direct changes within decile summations are estimated, before and after the boom, for the energy extraction sector in the full treatment areas only, using equation (2). This evidence is displayed in Table 5 for the wages & salaries outcome and the full treatment set.
The results show that the direct changes of inequality in the energy extraction sector are due to the monotonic magnitude increases in the boom-induced growth across the wages & salaries distribution, with more growth in the upper deciles than in the middle and bottom deciles, respectively. Given the large increase in inequality within this industry, this pattern is unsurprising. However, it is surprising that this (1) using local area observations of seventy-four, with Huber-White standard errors in parentheses. The direct change regressions follow equation (2) using local treatment area-year observations of thirty-four, with standard errors clustered by locality.
Δ Log denotes the change in the natural logarithm. Stars denote the statistical significance (* for 10%, ** for 5%, and *** for 1%).
monotonic rise in the magnitude of this growth only begins from the fourth decile, while it somewhat declined before that. This explains why there was no significant change in the bottom-sensitive inequality measure of the Atkinson index for this sector. These results also suggest that, even though the recent energy boom greatly increased inequality in this industry, individuals in all deciles of the wages & salaries distribution still benefited, as all deciles experienced statistically significant growth at the one percent level. The indirect inequality increase in the construction sector was attributable to larger growth in the upper deciles with respect to the middle deciles, similar to energy extraction. The differential growth in this industry also exhibits almost the same magnitude and pattern in its upper deciles as the direct changes in energy extraction, but with much larger growth in the lower deciles found in construction. The pattern of wages & salaries growth across deciles in the retail trade industry was similar to that of construction and energy extraction, in that the magnitude of growth in the upper deciles was larger than that of the middle deciles, while the lower deciles grew by less for retail trade than for energy extraction or construction.
The decile growth in all services exactly follows the pattern of a reduction in inequality, as the magnitude of this growth is monotonically decreasing when moving across the deciles, with the exception of a small increasing trend for the very top decile. This equalization in services is particularly interesting given that overall employment in Canada, as well as for most developed countries, is heavily concentrated in services. This implies that, if the spillovers from energy extraction to services are sufficiently large, they might offset some or all of the inequality increases in the other local industries due to the energy boom. All of the indirect decile growth estimates are statistically significant at the one percent level.
Conclusion
Recent trends in inequality and poverty across Western Canada, a region known for its energy resources, seemingly correspond to movements in its energy prices, with much of the rise in inequality and decline in poverty taking place during the energy boom from the mid-1990s to the mid-2000s. In addition, these trends are ostensibly more pronounced in the provinces containing greater energy resources than in the provinces with lesser amounts or without these resources. This study attempts to answer several questions regarding the extent to which the recent energy boom, through its positive shock to labor demand, affected this increase in inequality and decrease in poverty using a novel empirical approach based on local labor markets. Various measures of inequality and poverty are aggregated at the local level to identify these distributional boom impacts utilizing local variation in energy extraction intensity. This research is unique in its offering of a complete investigation of the local distributional effects of an energy boom for a developed country.
Overall, the evidence indicates that inequality modestly increased and poverty drastically decreased due to the recent energy boom in this region. The use of different inequality measures shows that the increase attributable to the boom was larger for measures that are more sensitive to movements in the top of the distribution, as compared with measures sensitive to changes in the middle. This inequality increase was also larger for total earnings and wages & salaries, as compared with the increase for total income, as well as larger for localities with a greater dependance on earnings from energy extraction. When the results were further disaggregated by local industries, the energy boom is shown to have induced a larger increase in the inequality of wages & salaries in the directly-impacted energy extraction sector and to have led to a moderate indirect increase in inequality of the local construction sector, followed closely in magnitude by the inequality increase for retail trade. The significant poverty reduction was found when using the standard low income cut off definition and was very close to a halving of the initial local poverty rate.
There were also a few notable cases where inequality slightly declined and poverty modestly increased. Using an inequality measure which is sensitive to changes in the bottom of the distribution induced a slight decline in inequality, but this was only of significance when assessed on total income and not on total earnings or wages & salaries. There was also a slight reduction in inequality in wages & salaries for the local services sector, which was significant not only for the bottom-sensitive measure but also for the measure sensitive to changes in the middle of the distribution. This is quite interesting given that the service industry employs the majority of the work force, and in light of Fortin and Lemieux (2014) , who find lower inequality associated with the boom in their inter-provincial analysis. The modest increases in poverty were found using the relative measures of half of the median of total income, total earnings, and wages & salaries. These increases most likely reflect the increase in overall inequality, as well as the decrease in poverty under the less relative measure of the low income cut off.
The examination within segments of the distribution ties these inequality and poverty results together and helps explain the differences in the evidence. Most importantly, the gains from an energy boom are shown to be widely distributed, with statistically significant increases across all deciles in all cases. Therefore, it is only the relative magnitudes of this growth across the distribution that causes changes in inequality. In the most extreme examples, the large inequality increase in the energy extraction sector is linked to monotonic increases in the growth of wages & salaries when moving up the distribution, while the inequality decrease for the service sector is explained by monotonic decreases. For other examples, the growth within segments is not as clearly matched, but increased inequality is typically driven by increasing relative magnitudes of growth from the middle to top of the distribution, while a decline in inequality is most likely due to the decreasing magnitudes from the bottom to the middle. The drastic decrease in low income poverty is explained by the significant gains in the bottom of distribution, while the increase in relative poverty is linked to the bottom of the distribution not growing fast enough to catch up with the growth at the median. Altogether, this suggests that a rising tide may have the ability to lift all boats, although not proportionately.
This study offers one set of answers to the questions regarding whether a resource boom significantly alters inequality or poverty. Due to its reliance on a recent energy boom in a particular region of a developed country over ten years, it is difficult to generalize these results for all booms, even those based upon energy within a developed country over a similar time horizon. Despite the common distributional questions of the literature and a consensus that significant labor effects are attributable to this type of labor demand shock, differences abound in the identification approaches and data sets used, which unsurprisingly lead to differences in their answers. One particular difference lies with the geographical variation used to identify the estimates. Is it local, provincial or state, limited to a region, looking within a country, or perhaps comparing cross countries? Are the countries involved developed or developing? What is the time horizon of interest and what time variation is used for identification? More work needs to be done linking the local results to the state, provincial, and national aggregates, and distinctions need to be drawn as to how these impacts compare by the stage of development and over the short, medium, and long run.
